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E 4^ £ 10H EAIS PAI1 ?UHIEh2j 0|D|AI #S SSuPI 

E 5a^ E 3011 EAIS RAM (65) Oil Ta&S M£ EE ^EH3s SS^PI Z\t! ES . 

E 5b^ E 30)j EAIS RAM (65) CHI A1&S AH o EE MZOM gSo^l E3- 

E 5c^ E 3011 EAI& RAM (65) Oil ^3 EE teHJf ^S^h^l ^Iti" ES . 
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e 6^ e in eais pais ?m\E.w oioiai m» sg^pi sit* hie 1 , 

£7§g 7cB2 SA|0||7h PAH ?HWEF°I 71^3 7if EAIoh= M^E, 

E8Sg SS2| £A|0||7h PAH 5?HHIEKy 7|^*! 751 EA|uh= g^E. 

£9z£ 8011 EAI*! PAIS ?HHEF2| OIDIAI gg*h7l flt!" Hit. 

£ 10S E 8011 EAIS PAIS ?HHIEh2| shS" SSuh7| £|t* 

e us e irs^i hi a a 2 ^ai 011011 eai*i pais ?hhieh afsskm §ti sem^i »g£s e-s 

a PAIS DI0IP2J °JHIt S|» flEI uhESIIO] EAWfe M^!E. 

E 12= E 11011 EA|£! gfi flEI g-xIM Ahgohd CI All QI0|Ei7h 2!Si OH 4=t!EI= 65» £ 
Soh7l ^it!" HIE, 
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£ VSS OiOIXIM ttSSFH 01 OIDIXIB PAIS Stef dOIEiS BSMJ?I = 7|s PAIS 

a- aoiEiei mxmn pah oidiai aoiEisi ai^iem *f»Ai^is a aitrer 71 eon 
at* 5101 p. 

AI^DhAL gj^M 0|g^|-Oj 0|D1A| = , CCD (Charge Coupled Device)^ ITS Ah 

sskm 271 ass esean oi^tii g§ sh# aioiEi7h pais^ 7|sh^ pah ?hnei- a 

§-*l7h SAIEICH 2£Eh. £15011 = , &S 4Ah2J g^EJ £ ST£2!»s AhSsjih Sg*J- IH§ 

*I^Sh= 501 7h3oHA1Ai SB* 7HHIEh CHdOl QSt!" §3 9! S71g^ OIDIAI ISi PA|§ ?F 

ihiect xnei 5^ ?iQiaa. 

PAH fH^ DflOIEI^ S^EiM AFg^HM M0 1 e Ml S2EIH ^fllEI^ ^901 SID. PAIS ?HHIBPh Eh 
Stt §S E^ STIS^ OIDIAI #3011 0|gE|^ S^, HE1^ ^ §71^ ?HHEHHIA1 °E 
El^ P^ ^m>Y)\\ &i*m 4= SiP-. 

mm MS, PAIS ? r DllEFM Afg^hOl ^ PE PH2J011 [HSJ PAIS OIOIEI^ ^H^OI ^XIIEIOl 
01E1 ?m §S E^ ^71^ OlgEITiU E^ PAIS ?HHEra Ah^UrOI ^S PAIS QI0IE17F 9 
EH^I tr^-M eSei-E^ 2 S El Oi 01 Ei 7hA| E^ §71011 OlgEI^ S^7h °m 4 2iQ. 01 3^, 

m& 9m\z.m\ ^012 s ^saitrM Ar^^ih uimm tm ass^ as goitfAi sq. 

B igH fe^^gflig ^Hl^r7l Wfl & ^S°J =^S, ^CH2j PAIS »^ B0IH2I 

«2i S-Al^hH PAIS a 01 El 21 g71SA|21 dSIEm 7H^3r^ Cfl PAIS ?HH Ef S Lm 

oH^5F7l fl^lAI, g E-SSl q|1 OIDIAI^ #S^rH 3 0IDIAIM PAIS tr^ E1I0I 

Ei^ a&A|?|7| 7m S-SSAJ; PAIS PI0IP2J AiSg ^^uh7l ST* AIS 
S PAIS EflOIEIOil 2 Ah AiSM ^7hoW ¥7hS 3 Ah A1SM ^ PAIS 5^ QIOIEIg Aj& OH 
a« AISWI ?ltf ^ti^Eh. 
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CIAI1 h& Ell 0| E1 Oil 127} A1SM Ah§SH3| UAH CI10IE1M 2]§or7| ?I*H 2!§ 4901 ^ 

7^2£ XII SI 4 2iQ. 

S *£2| 2 Ah AIS 49 S °Jg 49011 OlgEI= 2AF AiS 7l#^Ai, OHM #9, T. El gametic 'A 
Public Key Cryptosystem and a Signature Scheme Based on Discrete Logarithms (IEEE Trans, on 
Inform. Theory, Vol, IT31, No4, pp 469-472, 1985)71- SAIEIOf 21CK #A||SWI=, 2AI- AiS 49= 

ustf t^si tJ-4M oisskm uxm m# ehoieim aashsa, s£+ hk ^ sH^ist^ §JH7i 

S-StF AI±S(HI CCFBh 2£7I (A1S?I)M OISSKM S3:»EII2 3011 CIAI1 H0IEI2I 2AI- Aj 
Si 433^0-. tlBs S«g 49£ 01^= tl- ^2 £?H7I (2§?l)i OI^CH 

□ All th^ aiOIEIQfl ^7r£i AISS SH^IZm 23, 01 *14l2tfi, M£l £J4M 01 
g*KM CI All 5^ LIIOIEie 9£1*^SA| ffH^^SF UIJHtTQ. ^ fl£l2tQI 3^, PAH 

01013= 2 A* AISOI 01*011 «2EIA| Sfs EflQIEISAd 2N£EI3 SlSSCh 

s g-go| m g0) | [R-s^, OlDIAIg SS§m ^711 01 Oil ^7FS 2A|- A1SM CI All 5r# QUO I 
Ei7f AIS- OH XII CHI flSSHS. SAF AIS°| Ol^Oil 0| Ell 01 El (HI *7h§ 2 Ah AJSM Af-guh 

Ot SlSt^Sai SiSQ. 9AI- AJSOI 0|0|A| #S §^ 71* g-fl LHOflAi 4§2E|H^, CIAJ1 U# 
CO 01 El 21 2321- 3?|(fraudulence)z CIAI1 »£■ Cj|0|E17|- 01 £1 7hA| S §7ig£S 01 

gEI= ©0I6KHI 

£ I?g2| X1I2 0101 XI S S-SoFJl 01 01 01 AIM CIXI1 QIOIEiS HSWPI 71* 3" AIM 

BISMOL 01 7|* &X|~ QAI1 «E10ra 7lirM OISSKM CIAI1 Sfi- Ell Ol E1 Oil St}- §31 

□ All QI0IE1H 2£JA|7|7I CI All «E10HJ 4t^, ^! §M7|- tffflS CI All QIOI 
EiM SSWI £|?J- AIS 49M Sfflt*D. 

017IA1, CIAI1 ?4E10rli 71^011 2\M CIAI1 QflOIEI LHOU ^ 4^71 ?ltl" 5hS 

tJ4 4:901 ^7hS fllSl 4^ 2iC r . ' CI All ?JE1QHJ 7|#"0|^ gO|= ^gEi §M7h 
^^Qil CCI-Eh CI All EIIOlEi (HI ^TSE|= Ml MS CI All s|£> h Oil 01 El (HI ^ ?IE §M7h 

^SEIOi SS7I- ^OIE AjS S^IM Ol^hAI STU^ 4^ 7ia# 2JQIt!-Q. 2§S 

gS7h CIAI1 trS" HOIEiS^EI ^#EI= 3^. CHS 7|^(HIA1^ SEH^ CIAI1 DI0IE1 (^S^! 
§M2J aj-oj 0 ,^oj t ^ Q|0|E|)7h S^EIH, OB J\mWM= SBH QAI1 t[& 0I0IE17I- 

EIAI Sr^Q. ^ SM7I- SHH 0I0IE1M s^W SKQ CI All DIIOIQ^Ei ^Ml 1 4^ 21= 7|# 
« s «h S oj g ^ S4 ^EMM H^orTil Olg^CF. 01 S^2| (MS # 

9, S. Shimizug2J 'Data Hiding based on neighbor pixels statistics - reliability - *(ln Proc. of 
IPSJ 56th annual conference. 1998)0)1 7HAIS! 7IS0I SAIEIOi 2iCK 

a «™o| M/dOj| [[faq, OIDIAIM #3^01 ^H, Oil 01 El (HI OHM MS #S1, 

#SAh S 0IDIAI7I- A|^3 SSI ^ CI All Ell 01 El 7 1- TggEIHS, 5hS § 

a= ci aii eiioieis^ei ^mi\n n iwmn\ ^si ^ szck oioiai #s §s ss^i- 71 

* 71* S"Al= 01£1 7FAI §S ^ §7ie^^ 01 01 AIM #S^|-£* A|-gE|Of, ^7i^ 

Ai CIAI1 ShS- QIOI El 2J dSIEEM tf^AiaCK 

B ITS°l *S(HIA1, CI All m4 h QI0IE1M C^^i S^M MW&fe CI All ?JE1DrU 4=E!= CI All 

□ 01 El Oil &tf &g Cf4^2| gfe^ gOilAI ^jOiS S^CHI 6TS§U1. £f 
o,£j Q4^5J S^fl WtmFOI, ShS SM7I- £f£J£! CI All ^ EilOIEiM 45 

a. 

HI-EI- ^01 CI All ?JE10|-U 4=S"M ^^^FOj, ^ Cr4^°J S^^S CI All th^ 

ami ei 2i gsjej s^chi ^seih^, sra s 5© sat ^'ai?i= □ a^ei= cplbj 

^ SS7h 2^1 CI All tl-^ Dll 01 Ei CHI ^TSEI= S^MCI- S^SCh OlEi^ S^FOI 
71* SflM *ul ^EieHIK 

SI-^ei *h ^°jOi| gf5|og ^SEI^ S^H 3 S^^J sh§2| A]uh7F SSEI^ 2 

Sjl, 3 SIE|= OfEH CHI £SE|= HhSh ^"01 ^31 4^ SiCF. ^Allul lol-S, S.^ §M7|- Q4^2j A1IZIS 

M^EIOi, AOe!§c C|-4^2j Z| S^Oil CHSSHlr. CF4^^J CHS^fe ^ A1QSM= C^^J 

Z| s^Ojj 3^^o^ Ahoi aa ^ ^ g^oj njgtf^ AIIZIS? M 71- ^fg]£j C^°J S^OI ItlEIOi, ^ 
S SSI CI Ail 5^ EU0IE1S a^^CK. 

B g"S2| 7HI3 0101 AIM #SuhH 01 0101 AI M □ All Sh^" Dll 01 El ^ &m\= 71* S"X|M XIIS 

□ All 9IE1DFS 71 #0|| 2J^H CIAI1 HI 01 El Oil CH^ £f3 §MM CI All Ell 01 El (HI 6Tg§f7| £| 
tJ- CI All ?4Ei0hU 4^3, 

§S7h tfSS CI Ail ir^ EII0IE12J 2 Ah AiSM 45^o^7| 2A|- AiS 4ET, S 

^ SM7F CI All 5^ QIOIHOil 2Ah A1SM ^7^H2 3 CI All s^T 0I0IE1M 

AIS OH^IOil AISth7| $m 73S- 

M St^CK 

«7IAI, 71* g-xl^i 5© SS7I- ^gJS CI All tF^- EilOIEIOil ¥7hS 2AI- AISM Ah§§f01, § 
£7h CI All sfAi- Ej| 0| El M 21Snh7| ^1^ SIS 49, ^ CI All ?JE1Gm 71 &0fl 2\M CI All 5f 

QilOIEiOil £TSS ^ §Sf ^a^l-71 Sh^ §a S4 4=BM ^7S itJSf 4 SICK 

a ^«oj M^Qjj E1I0IE1CHI ShtJ" §S7F 01 01 AIM #SohCfl CI All M£t EilO|E1(HI 4 h 

EJEIH, L1I0IE12J ^Ah A1S0I fifSS §Sf ^ CI All tf^ Li|0|E10il ^7 r £! ChM, A|& 
OHi-iiOfl AIS-EIHS, CI All 45^ 0|^(HI *7|-S «2£ SAh A1«M AFgoFOI 211^5^1 2^ 
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EIH, 5hS §M^ CiiOIEi^^EI ^#E|01 3 LH^l S*S!SJQ. M-Er A| , J\m 3XIS OlEi 7W*§S 3! 

s^ess oioiaii asms cm oiean, n mm pah m& ljioiei^ asuh irs t«£i7i- 2 

SHU, STi^Ai PAH H0IE12I a £l£7r 

b aa°i ^oiiai, y\m §xi= Aj-ag pah st£ diioieim swpi sit!- a^ 

strnm, an- ais s-*s eiioiei°j s» aism asons, sms dioiekh a» 

aism n lie 2^ sma quoieim «§QHaioii 3300. 

q=hs, 7m s»s pah mioiEiM 2t«ct a« 4&e st^m, pah «ei 
nra 4*ss pah WEiom 7iaoi! sjoa pah qioiekh a ah dooiekw av »s 
firemui, a » ais ae §£7h a-aa gm cooieisi a Ah ais# £S2mDL ais- as 
gs7i- srag sw hoieim aw aiss ¥^qi d. 12s 2g a* eiioieim ais- dhichi «§t^ 
d. 

Um g-OI ^ 7hA| 3^ S^OUI AIS DHMOII AIS! °fO| ^SQ. a 

Ara 3^011^, 5h@ SS7h PAH Ell 01 E1 Oil CHOI El ?h S^EI AI°L wX[2\ 3^01!^, 

a ah t r # mi 01 ei ^ g«s a-e g-s ga^ £tseiol I2r3£s^, axra sehsi pah 
aioipoii se as gfi^i ersvoi a .fii^es s^mq cm soma. 

b was s^a £9oii &gerS# on omra gAit* g S o^ § 35010. 

b atasi aii i aiom omh aaeo. 

£ IS B ir32| XI1 1 fl|AI0|7|- PAI1 71^*3 751 EAi*r= M^SOIP. 

E 1 CHI 2UWAL m# ^ SbdCIDS iW 01 01 AIS CCD(Charge Coupled Device) M0S(Metal-Oxide 
Semiconductor^ OIDIAI #S 4^ AH AJ-gSKH a^l SE^HI, 01 371 dsf PAI1 

EH 01 El S HB«D. 

^ §s ais- sy(i2)s ^3 sydDM Ai-e^hoi ^>ii ei= a ah m& duoieioii &s §m, 
otiM Moi oi oi aim y^K n oioiah s-stj- a^, s a oioiai^i- s^ai- g-s §st 

AIS^CK ^^(23)M mtL Z*m^M DIBI a^EIOI A»0| 0|D|AIM SS*[ AFBM CHtt 

s^^Ai ^mm ^ aa. oioiai #s vwh ch^ lhs- gq(24)^s^Ei sim ^ sta. 01 

OIAI #S §-4:011 CH^ SS^ 0I0IAI7F HHDhP Sa|(23)M BM 5^A^^E1 S^l 4^ Si 

3^AI GPS 7l#0fl S ?|«M ffl^^l « ?lxl ^|Af °yoi Xil^tlOl, 0I0IAI7I- 

mi a ?ifl ^yoii ^j^h Mirs s ^iai^i- oioiai #s s^oii ch^ sssai zi-^i ^ a 

a. 

^ §a ^a sy(i3)s, &s ais- sy(i2)oii ais^j pah ti-g- diioieioii eh**- &s 

PAH *|EJ0ra 7I## Arg^hOI, °y(H)0il °|^H a 70 OAH UOIEIOI ^^"P. 

PAH SIEIOrU 7|#S aS^I ^^1, OHM MCH ^§2J §fi7f ^OIE fe^i- Aig^i ^^i^ AF 

gohAI p XH fr^ miOIP^^P ^gl 4^ 2i£^, Qxm t[ g Q||0|B10fl ^ 

*E SMI SSAIS^e^, PAH ^ QII0IE1CHI SSi fifH*PI «« 7lftOID. 01 £ 71s 

oiiai^ saiei a ah qoiei ^s^j sa^h 4 h sti7i a°j pah aoiEipt s-sei 

PE 7|#0«A|^ ^S^J SM7I- PAH OIOIEIS^EI Sffl2| PAH 

Mii DilOlEi^ s^£|AI Sr^Q. B ^AIOIIOIIAI^ ^AF2| 71^01 AI-SSD. WIM MCH> S. Shimizu ^ 
^1 'Data Hiding based on neighbor pixels statistics - reliability - ' (In Proc. of IPSJ 56th 
annual conference, pp.3-39 - pp. 3-40, 1998)011 7|#0| Q\BMt ?\££.S.M SAIEI01 Si 

P. 

%m sy(i4)s, &s SM7I- mm mo\ • iso 1091 8 1^*011 bi^h jPEGgoint 

Photographic Coding Experts 6roup)01l C&S 5h@ §M A/g °y (13)011 2J^H ako.£| p^g t ^ aojEi 
1 °m*J-p. 

a Ah ais sy(i5)s shs ^M7h ^a ei sill a^ 14)011 ^joH a^a pah qioipoii 

aAl- AlSt^a. OjlM #01, T. Elgamal^J 'A Public Key Cryptosystera and a Signature Scheme Based on 
Descrete Logarithms' (IEEE Trans, on Inform. Theory, Vol IT 31, No. 4, pp469 - 472, 1985)011 SSS 
aAl- AIS 71^011 ^AIEIOI 21CK ^Ail^l ^S§r9, ^ Sy(14)0|| Z)M 

aioiEi^, ^om a af Aisepi ?i^h ^h^i ^e> 9 a- iif7i- s^h^i a-ssi- Ai^yoii roe a 

§71 (AiS7l)M Afg^hOI g-s&EIS ^^1 S^M Ar^ohOI gaSQ. 
0il2EI ^y(16)S MEHAJ CH1SEJ2I- SEI7rs*|- A1S QH^IS 5tJt^Q. 

71^ 5hS SM7I- ^EISJH aAl- AIS Sy( 15)011 HJ^H S^S a Ah A1S0I ^7FEI21 

^di a^ sy(i4)(Hi a^a pah th^ eiioieim oiihei ^y(i6)oii ai§ oh an 7i^tt 
a. £ 2^, a^ sy(i4)(WAi jpeg ai^^oi ^mtVE a Ai-gEi^ oiisei sy(i6)oii 

MS OHaOII 7l^^| CS0IE1 711 EAI^fe S30ID. E 2011 EAIS UW SOL JPE6 Al^gOII OHf 
a-^S EU0IE1 EH^, ^Aj- DIIOIEIM AIS^r7l ^ tr^ C1I0IE1 Aig" S^(220), i! 

S LIIOIEI Kr^M^I a HI B7|, 2^ QIOIE1 A|§ S^(220)2] H7L 31 ^ ^§ IfOt S 

^ tr^ EH 01 El Al§ (220)0{| ^ Q| 01 El Oil ^ ^5 §31 AISWI 71 §M 

73 S S^(230)§ xt&O. 01 §fi 73 S" (230)011 aOJAL AI-gAh §2J a« (01MEI31IOI a 
□ OIE1 240)g Af-gAWI 2\M §°J1 4 »S S^QIOL ^ §M AIS S^(230) LHOil 

ass a. 

71^ °y(17)g, 2 Ah AJS 45^ Sy(15)0|| 5ioH ^^e, £jAh AISM ArgAh S°J (240)011 AlStJ- 
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"sSfl/aTJ AiSOl ^KI»H £JA Sy(14)0|| 2|S| sas QI0IE1M 3>i^*o. 

sy(i8)s, ihieei sy(i6)0ii Tas- dh^ooii stas oioiei, g cuoiei 
oil s» Aia» s»to. 

^eish sta*! u# aioiEiM sist^a. s» ais ei§ sy(i9)g sw ai« ^2 sy^ oi# 

SCO, OIS #A||« WHS, A13 °IS Stt(19)S. ^Ah AJS Sy(15)0]IAI SH4I Z« gfc£« 

s&tra-. p^oi, g» ais eis satins, aw aisoi axh ais syciswiAi 
a sta eboieib siiti-Q. tts\ ah^si ^H-i 2a . buaan, em ^ sroi satis, 

STAS S# EllOIPzr 01 Lil0|E12] 2 Ah AISOI £SSS! 3f> 22EIAI »S QOIEISAI ZWH 

sta *in ^(20)^ ha sy(i4)a- oi*£h, ha sy(i4)oiAi af^ei^ ha ai^sqh chs 
m= ha tin Ai^gjoii ma 2 Ah ais ei§ sa(i9)oi °js*! has as- ejoieim ha *ih 

fiHL SM?h fifHS □ All QI0IE1S ^HlKtQ. 

S@ #y(21)£, «SS &a §Si HA oH Ail (20) Oil 2|S| HA 51 HE! PAH fh 

a- hoieis^ei era sMi as §m H4 shcds »a §a as 8«(i3)ai- ^ra 01 

*=HL ^ 5® §M H4 Sy(13)OI 2|fl UAH Oil 01 El (HI £fH£! IIH A»H£ 

3*101 DHI- PAH shS- LilOIEIS^EI 5hS g Mf «ea. Ufffl- STOL B 61 A| (HI (HI SiOiAl, 

ShS §M7h CIAI1 H0IE1 g^f fiTCIEI^I S^j L|AI1 E|0|EI)B g^oFAl S 

H PAI1 miOIE1^E1 7IS0I ^gSQ. 

□^eaioi °y(22)^ mm mo\ iye stmFDi, s-a-^y ^y(ii)(Hi ^j^h ^i^s pah m# 

L1I0IE1, a*A ^HXil ^y(20)0il eifl ^ ^HA1I& PAI^ ^ QIOIEH , SE^ ^ §S EJ4= ^y(21)(HI 

aiuH ^a^i a-g p±§aioitmi-. 

PS^S, B AIM^ Sjgg PAI1 ?KHIEra ©ESIIOI SS*CK 

£ 3^ E 1 CHI EAI& PAH ?»HIEra 5I-H94ICH gB||§ £A|§fe gqEOICK 

£ 3HI aOIAI, CCD(51), tfliH(52), A/D 2tHE1 (53), EJ-OIS ^^^l(T6, 54), SI ^ fflS(55)^ £ IDA 
EAI*! ^y(11)B| fi^OILK ^Ail^l^, ^U^CHI ?m 1|^S OIDIAI^ CCD(51)0il 

2J4H S^| ^^EIH, mai(52)M SKH eOl □I^OiAIH, A/D 3H1E1(53)(HI ^JoH pah m& 

Ell 0 1 El ^ ^ ffEl Dj , EhOIS ^^7|(54)CHI SSSCK EH3I3 ^5^^1(54)^ CCD(51)M ^g^fe oF 
^ aS(55)« aOWPI *I?J- EHMS ^S^hH, 01 EFOI°J Ai^Qil [CEh PAH th^ 01 01 El 

m EilOlEi bH^(80)0il 

MZHAI IHI2EI(58)^ ^i^EI (59)^^Ei ^E|^ 4= SiE^ ^SQ. M2HAI DflSEI(58) ^ ^^E1(59)^ 
E I Oil £A|£! OilSEI ^y(16)2J ft 4:01 a. 

DRAM(Dynamic RAM, 56)^ EKJIS ^^^l(54)S^E1 CHOI El «± (80)011 S^S PAH ffl« Ell 01 El, MBH 
A| DilSE|(58)S^E1 5HyjE1(59)M QI0IE1 bH4r(80)0il S^S EII0IE1, EE^ ST A -ST A MM 

t|^(57)^^P EilOlEi Bi4(80)S EII0IE1M ^Al^lftS AIStHIK PAH EiiOIEI^ 

CPU(63)M AFg^ TOiHHI 2J^H DRAM(56)0il AIS"^! ?|£ d2 S ^j^ dsS MEI3P-. 

oh^.o^ tm t|^(57)^ E 1 CHI EA|£! 2fA ^(14) SI ^ MM ^y(20)°J S40ID. ^Ail 
ul^, DRAM(56)CHI Al&^i PAH DOOIEI^h ^EIH, gTA£! PAI1 t^T QIOlEi^ 2fA 

UIQfi ^2?I(SG, 60), 0/A St«E1(61), 3 P4MEH0I (LCD, 62)^ E 1 CHI EAl^! P4MEII0I 
°y(22)£| ft^OIQh. £MdlS|^, HIOlEi EH ^ PAI1 QIOIEI^ CPU(63)0il A|A|(HI 

m^m hips d5 ^^^i(60)0ii °i7ii eih, pah uipa-^ss «^eie^ 7\?m\M ^2 

7\ ^7^0. Lmm HIPS D/A ^hHE1(61)CHI ej^H U[*=t£.D. S^EIH, OI-ySH d5c 

D^saoi(62)0| S3SD. 
?l SJ^ §-xl(66)^ E I CHI EA1£! 2jq SflSAJ 7I^E31, EE (0101 Al XH^S) SI OlEi 71- 

ai km zzmm a^^i ^it[ ±£|al si ?i^ aiais s^^i me\ u\mm ss^a. 

M^l(67)^ E 1011 EAIS LHS #^(24)S^A1 ?\^tm, EhS gMM 45 ^^P. I/O 5^(68)^ AlEI 
g ai 2^ g^g Hips £2:2] aq/#qg2j 2!EiUI0l^gAI 7IStl-Q. 

R0M(64)£-PAI! ?HHIE« S4Mg SlfSjSS BlOiSPI PAI1 ^ QOIE1 

^(HI/PAIl sl^f CilOIEIS^Ei 4fS/*M (PAH gjEiDm ^|g)tPI ?lt!" S 

SAF AiSl ^^o^H S!§ OAh AiS ^ia)o|-7| ?|*J AigtJ-Q. P^QL R0M(64)^ 3AI- 

A1SM A J^H S! go 1-71 ?ltB AI-gEI^ g^H^I S-Sfl- Al^Oil [P-Ef Srs:f|-=! S ^H5?IM Ai 

S^tLK R0M(64)^ PAH ^HHIEHHI SSEICH A1I^^ 4= an, E£J", PAI1 ?HHI EKHI MEI^feuWI Xil 
4 Si^QI (HIM (HIE E| ?|-Eg 4= 

CPU(63)^ PAIS ?HHIEF21 ^ fi^f M^S^ HOISWI ^I^H R0M(64)(HI Al§-£! -CME1 7FAI 
HISMM 4t«ti-a. QAOL CPU(63)^ ^3 Sy(13), §M ^^(21), 2AI- AIS 

syd5), an ais as sy(i9), ^y(iv), si ah^s ^y(i8)g ^st^ra. ±^i\±mm 

RAM(65)^ CPU(63)HJ S|S g^o SA| ? |^ [D1 ^ E 10| £A |S §S AIS Sy(12)2) R40I 
P. 
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exl s MMo\\yy ^©ei^ pxii oidixi ws sstta. 

£ 4^ £ 1 0il EAI^J PXII ?HWEh2| OIDIXI §TS S^TS £3^71 Sl*t HMEOIP. 

OIBIti- ^M^, g, 1 ^ £y (23)011 2J*H g]q§ i^f?f 01 01 XI #S SEi EESA1 fiej&IE^ XI 

Ami— *aaa. 

°jX|, f|-S ^ai oy(||)° eii^Qfi oj-u 0101X11 271 di£ B&fthIL 01 271 dsi 

Fii M a^ Cl - Sl * ,0, * y(22) = PXI1 a*™ 3 " 

cfe^^, as ^2 saans a xii as 010IE12J 71s ggoi gj§? sy(23)g a^tia 
^xisj ^ /dEi mgg ms=xi2j oi^g ste^hi <sn S103), &g aiei uieoi MEisaa, 

£A1^ BTtl S104S StmH, DIOU *mO\ E^ AIE1 bfi^OI M El XI XI 32t03. £A1^ E^l 2 

BTfl S104Q1i A1. g£ £TgJ Sy(13)S, gj« °y(23)g Afg*KM S|*| &™*\ 0101X1 # 
S 5E7f S-g? §51 PXII as LflO|E1M tfStKQ 2X1- Ajgg ¥7W7I 9\*1 §7i SE2J asejxi 
2J 01 Seed-. 0IE1& gjq *?y(23)M AfgoKfl 01 01 XI #S HEM 2^1T UH 

E 3011 EAI£! RAM(65)2| figE! geHHAL 2 E -^ OIDIXJ #g £E7h §71 SE2J aSE'XI, E= E 
5aQil OIIAIS EAIS SB!" OIDIXI #S SE2JXIM 7hE|?|£ 7|2|tt23M| 

E»0 S1040UAj=, At^& OIDIXI #2 SE7h §71 SE2J !^£g SBHSL PXII aS QI0IE1 
= tl-S- Sy(11)££^E1 g?|| EIH, ff@ 733 Sy(12) Oil &@ §Mc PXII «E1 

om 7i## ais§kn erase* o?a siob) . £fgj*! s-s sat pxii as qioiei= gm 
sy( i4)oii 3S@o. oi oil emm, &s gsjs 0101x1 §rs ee7i- §7i ee^j asoi ohj eul s-e 

EI2, aS 4:^ Sy(11)^S^E1 2711 El£ PXII as B0|E(£ »S §Sf £gJS|-X| S3 Sf« ° 
y (14) Oil B3SP-. 

p-e^^, sr* ^y(i4)s ^ §s °y(i3)^s^Ei pxii m& qioiei e^ ^s^i a- 
m Ai^yoii [p-ei- 6ras! &a sat ^ pxn on oi ei s gj-^m, gm gih ^, gj-^s pxi 

1 MS OIOIEIM 21X1- AJS £32 S« (15)011 SS^Q. 

P-M— 23 Xh AiS Sbd(15)g gj^ ^^(23)M A^goKJ 5^XKHI 2J§H ^^^1 OIOIXI #2 EE 
71- S71 EEBJ t^EiXIBj 0\^m 5St!"P- (E^l S107). E^s ^§13 OIOIXI SE7h 2EHJ 

th^H^ eE^ra, gr^ ^y(i4)^^^Ei ^d^i gr^& as moiEiej sxi- aisoi ^^eih (e^i 

SI 08), S» iiiSr gJ-^S SFS LilO|E12h 7\m ^(17)011 g^Q. 01 CHI ^Ktt, E^s 

^^£1 0101X1 2E7I- §71 EE°J sl-SOl OHJEKQ BSEIS, Sy(14)^S^E1 ^ifS gT^^! 
S IHIOIE17f SXh A1S2] ^S2i0| 7|^ 17)011 g^&Q. 

P-s£>sL 7m Sy(109)S, SXF AIS £§S ^y(15)^S^E1 ^ei gj-^si QI0IE1S ffllEEl ° 

a (i6)oii »s waoi »§^a otii sio9>. oi w, e^ hioihsi sxt aisoi gr^s as a 
oi ei ah ttm 2X1- ais as7i(i5)g^Ei *t!Br=cra, sxi- aisoi ^7^ aioiEi7i- Tjsaa. 

SBt* i^ej lHI-^Ai, §71 EE5J aSOl 0101X1 #S EESA1 3°, QIIOIE101I E^J" E^ S 

S7K OIDIXI ^"SOll 21^H 2 Til S PXIl as ClIOIEiCHl 4 h gjE|I2, g^^EIOi, g^^S as CH0IE12J 2 
Xh AlgOl ^S£!CK g/^& as CH 01 El ^ 2X1- AISHh *^| X1S DHxIOil 7|^ejq. 

Q§25, B ^A|01l7h PXIl 7FDAEI-2J 0101X1 XU£S g^g ^StHIK E 6^ E 1011 EAIS P 

XII 7KHIEra 0101X1 M£ gSfg ^S^^l ^Itl" HMEOIQ. OIEISJ- Hi^ gjq §-fl(23)0|| °|^H gj 
^^-XCT XH45 SE7I- HE^AI ^^EIE^ XIAItl" S^M ^^EK 

21X1, XH£» ^y(18)S, Oil E El ^y (16)011 ¥^r£! XI ^ OH^l^^Ei gf^S as UI0IE1 (E 40il EAIS 

±mm z\u xi s- mmm im*i hoieus E^sm (e^i s2od, oi qioieim sxf ais as sy(i9) 

Oil £S£Klh E^ 2Xf AISOI gT^S as QIOIEiOll ^7FEI3, 2X1- AiSOl E^ E^EIOl 3Xf AiS 

ei§ i9)on sssQ. 



!§E]-Q (E^l S202). E^ 01 thSOl §71 EE2J aS^S aSOI3, 01 aSOl §71 EE^l 

aS^^ #SS aSSM 7fEI7l^ E 3011 EAI^I RAM (65) ^SJ ^g^l S^Oil XI&SQ. 

oioo &m. e^s oi asoi §7i eehj asn^ asoi oi-us, e 5boii wiai^s^ eai^i 

mi BOI a^i- EES aSS# 7hE|7|^ 0'0| E 3011 EAIS RAM (65) §EJ 

on flSEin, ^ai^ eai S204S stsaa. 

E^l S20301IAI. SXh AIS 2I§ Sy(19)s gf^g aS" UIOIEiOil ^7^ A1SM AfguhOl gl^sj 

as uioieim ?j§oH2, n e«§ xi§t!-a. e 5coii oiiai^^s eais uw mo\ gms as 

QI0IE17I- S3EI2i~X|21 C«^M 7FE|7|^ MEHU^ E 30U EA|g RAM(65)2J Aig^J S^Oll XISSQK 
E^l S2040HA1, tUi\ ^(20)^ 3Xf AIS °J§ ^y(19)^S^E1 gf^l as DilOIEie 4^ofH, 

oi aioiEii gr^ mmtvn pxii as aoiEig si^q. 

Qg^, E^ gJ4= Sy(21)S E^l S20201IA1 «SS 3A^m, gm oHfll (20)011 

21 oh gr^ mm* L\xm as lhoiei7i- §71 eebj as^s a-ss pxii as omiEieixisi oi^e 
2A^a (E^i 205). e^ pxii as QI0IE17I- §7i sE2j as^s pxii as CHOI El 01 

3, £A1^ E 42| HM01I EAIS UW BOI E^l S206^£ StSoHl, §S7h PXII aS □! 01 El Oil 
^TgiEl^oo^^ ^ pna fiEIDFS 7|g(HI 2J^H PXII as CIIOIEi^^EI PXII 

ths H0IE1& p^eaioi ^y (22)011 3^eih, p^meiioi ^h^i son p^eaoiaQ otj S207). 
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oi oil &&\o\. e*-s paii ma a\Q\EWt m?\ sehi sans #ss paii ma uqiepi- oi-ua, p 
aim ma aioiEfe p^Maioi ^y(22)oii sue sseih p^m&iioi ^h^i sou a^Baoisa- o 

711 S207). 

P-gE^, P^MEilOl Sy(22)S P^MEUOI ±H£! ^Ofl Q^gaOIS PAII maOl §7i ma 

e^ iss ma°' ai°i o\^m ssm^i mo e-?a 2202011 ai ^sas m^om 2ai*h:i- (ekhi S208). 

E^ a^ll ma QflOIEi^l- §71 ma^S g^g pxii t[£ L1IO|E17f OHJS, £A| = E^ 

S209^ SUHII, 5Wf S^3 ^y(23)M A^mOj ma°l S§e 21^ X|Amra£732| 

01^71- 55&SD. E^ 3Wf ma^J Sit ££!/^?IS|-= 2M AIAISIE3, £Ai^ BTll S20t^ 

?ieioi, aiaioii °in m^s* ema ma eiioieii misa ^y(t6)ej »§■ qh^i^^ei s=*mh tra, 

□hoj t ^o, g gg x\k\7[ S^EIAI S*2t«g, £A1£ E^l S207^ ^ItHIh 

EKfll S2Q8011AL Q^MEilOl ±H2| P^MEflOIS PAII ma DII0IE17L §71 EES maES 
ifSS PAII ma DOQIEIEKQ E^EI3, £Aj^ E^ S210E^ £!t»oKH, i^Wf S^ £bi(23)M Ah 
S&KH SB §fi2J P^MEilOl AI AIM S^oh^AIS 0IV7F BEI-SO. P^MEIIOI AI 

AIM S^hAI SKtCra, £Aj^ E^l S209^ 01 01! *_mG\, &@ §^2J p±gE||0| AI A|7h 

s^Eismra, ^ sas^ (21)qh ei^h paii ma hoieisi ci^mehoioii g-s § 

S7h *!^E|H, CI^MEIIOI LH©^ PAIM »a L1I0IEKHIA1 g-g* §^ (&>fl S211). 01 W, 

E^l S2030U1 ME07I- 3AF&IH, 2AI- AiSBj E'S 321- (S!S2I OH/OHJEPf EE*t C|±gaiO| 

SQ. II Qs, £Ai= E^l S212^ atseio. 

E^l S202Q1I Ad , ^y(23)M AhSSKN mag P^gEHOIoEe AI AIM S^*«=A|°J CM^ 

J\ 59EISQL E*s OlEIti" A|A|7h SqEIStaS, £A1^ E^l S207£ *!*SuHi, QI^MaiOl LHS^ □ 
All 51-^ B 01 El Oil IKt £hS SMOHAI tF^ES SSSQ. 

s ^Aioiioii [[[^3, aioiEioii a uaii ms- qioieioii 

atin, ee»-, oioiEig 2Ah aiss ass e^ sms ^ pah qioiekhi ^^heioi, n inh 
^ paii ^ aioiEi7h us mmm ssan, a» aiss Ahemoi pais as- eooieim ei§ 
t^E^Mi, an ais°j a« ^oii dioieioii ^7^ as 01 stan s-e §M7i- diioiei^^p ^meich 
n iw^rn n?imn ^iq. 01 01 aim ^sm= ^e»- paim ^i-diibhhiai^ e^ §m7f as tin sai- ai 

SOI £32EI°^, PAII 7HHIEI-7I- P-^ S§H1- ^§ES 0IDIAI2J #«01l Ahgtl^ 2^, PAII Sh^ 

B 61 3 01 H S>ICHA1, a^JS Sfil ^ PAII MS UI0IEi7F gr^tlH, 2AI- A1S0I ST^S 
aiOlEi CHI £§S£!Cf. HEflU- A1S" DHfllOJ Al&l §^2| 34rAIS 4= SCK 

h flAioiH sioiai, §s as sy(i3)oi ^ syauE^Ei ^s pai^ ^ liioiei 
oil 5@ ssm aaom uai, em °y(u)oi lhoieim s^e^ nfsoi ^s^i^aie^, er* sy(H) 
oi ^i! sy(ii)Es^Ei paii g-^aioiEiM gr^em uai, &s as sy(i3)oi 
gmt* paii a« ai oi ei on mt ?m §si sr^s as- moieioii ast^ nraoi oiei ^ ap-. 

01 3^. E^ §M S4 Sy(21)^ aSS E^ SMM LilO|Ei^¥E1 E^ §Mf * 

a^ra uai, s^ an sy(20)^ m^-M ^Ioh &?\ smm sr« *ia«a. 

0| 3°, A1& OH SI 01 7g&§ §S2J gfOI H MAI0I0IAI9- SE^ ^1 4 2iQ. 
01 3*. SB §^7h PAH it& C1I0IE12J sr«g QflOI&iOil aSEIHS, PAII 4^ EflOIElOU CH 

^ st^i b ^Aiouai- dim^Fs su- aei-a. 

Q§££, S ^SHJ X1I2 ^AlOIIM ^StCK E 7^ B ^321 »I2 ^A|0j|7|- ^^El^ PAII 7HHIE^ 
71^^ EAI^fe M^EOICK 

e 7oii eais um iroi, b ^ ai oil pah 7hon^, e^ as sy(i3a)oi &b §a as ^ 

y(13) CHICHI QIOIP ^^(25) 5! L1I0IE1 ^^(26)01 *7S aSSDS 

gOIIAI, E 1011 EAIS 32 tiAIOOOl CCfE PAII 7KHIBF2f QSQ. □€ fi^l^ W ^ AI Oil Oil 

t^a moiEi sy(25)^ tfa 4=d °y(ii)E^^Ei ^iis paii s^a aoiEii p-^21 s^e^ 

^^ti-P-. OtIM MOI, 1280 x 960 5J*]^ ^^^1 4£!£! PAII tl-a Q|0|E1°J DilOlEi^ ^ 

01 1280 x 160 ^^£1^ 67HEJ S^E^ SSSQ. g^S PAII fha QUOIEI^ E^ §3 a 

s £y(i3a)oii ssaa. 

E^ §5 aS Sy(13a)s aioiEi ^y(25)E^^E1 PAII ^a 08 01 E1 (HI 

E^ &B §a§ E^ §a AiS ^y(12)ES^E1 SH, PAII ^lEIOI-U 7I^M 0|geH31 PA| 

i ti-a qioiei°i ss2i g^oii e^ sMi astjEf. e^ g^7i- asa S^M itit)- 2^ s« 
a°i paii tha LiioiEi2i uioipe aa aoia stj- sy(26)ou sssa. 

&a aoia mti zbiizsm ^ §a as sy(i3a)^s^Ei oioieim mmm paii ma 

DI0IE1M ^HAISe^K 3 ttHSOL aSS E^ SSM 3>^ PAII ^a CHOI El 71- ^^EIH, S^ 
Sy(14)0l 

aa^ 7ls^ ^i°1 M^^ E 321 ROM(64)0ll OlEIti" 7I^M ^9*K7I ?lE»" E^H^MOI AISEI01 2i 
H, CPU(63)^ OlElt!- E^HISM 4t«oK31 0\&tt 7|^MM ^EO. 

B ^AIOIIOII [[^9, E^ §S7h Q42J S^E^ PAII ^a LilOlEi^ S°iei S^Ofl aSEIH 

e»-b s^m as^E oi schai. ^° duseisj ^s a ap- ^ cpuoii che*- e»- 
Ei §s7i- paii aaaioiEi^i a«i s^ou ^ei^ s°ef hijs^ to #smD. p-ai gohs, e 3 

(HIAHEI SQh ^ RAM(65) SI CPU (63) g^s #^hQ. 01 E^ IHh^ P AIM 7F0IIEF01I SICHAI ±t* S 
SfOI Hhe^lti- 20IH^ PAII ?HHI^S 3^ ^ol SEIofLK 
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B US01I 210IA1, gs7|- q^2| gIJa EIAII SIS QI0IE12J S2J2)'S«0I &a£|X| 

zk an 2^ §a;f n 325011 s§sj©s sag ^^sai 3 3321 sua 5i«CT^aSiI s£ 

21S0I 0\i[ SSWIAI gg§ 4 20. 

g^lSI =312- §S gtt ^y(13a)S SIS OJOIEI £V Sy(25)0(| £JoH tftfS CIXI1 SIS Q| 01 

T L H 13I^„S= S QXm 0I0IE12J 2|25?oil Q|SS|£« ^gSQ. Q^SJ AlPSiS gifS 
5M3 gMOll CHSSI-^ El^a §^fg SWE EIAII SIS E0O|E12| ZJ- S°i(HI SagE*. 

oKd, saa s-s gst axis sis oioieis sgsjo. 

Di°g, S ITS 5) fll3 s'AIWM SSSJO. 

£ g gTSa M3 MMm?t sjgE! El All ?HHE»2| 7|fe*5 EA|81= gSJEOIP-. 

£ 8011 EAia H12I- If0|, 333 gAIOflOfl CQ-E EIAII ?HMEfe, 3A1 AIS S Sfi tfffl £y(13b) 
2f SAT- AIS a £hS Sfi °.y(2la)0l S£5 SS SS Sy( 13)21 9-g o.^ °y(2l) EHdJ 

on assets soiiai, e in eais xiii ^aioiioii am eiaii jHHiaa- ei^d. om 3s sAii 
mi ^Aiwicm ais a aitsi gaso. ' ~ ~ 

SAi ais si a-ai ga sa sy(i3b)s. asi sy(i4)on a$» as a sras sis- edqiekhi mm a 

Ah AIS SS ^^(15)00 SIS!) asa 2A1 AIS, a El-ai ga AIS °y( 12)011 xisejch 212111 a^ 
SIS OIOIEIS^EI EIAII SIS CflOIEI g 5© gffig, a^a StS E1IOIE101I EIAII SIE10H) 

7ig§ oi s§i-oi satia. 

2A1 AIS SJ 5h3 gS a^ Sy(21a)s, CIXI1 5ME10HJ 7|#m OlgSlOl a^a SIS QUO I El Oil sa 
3 2X1 AIS 5! SSM a^a tfS CO 01 El MAI 



2AI AIS S! ShS §2 a^ Sy(21a)0l a^S SIS CflOIEIS^EI OIS ga§ 4= 2 




lit it? 1 HiJIrS-fiW? 1 ° 1 * 1011 §ag Ill7,sra aw Ai2 » ^ §e ^ sis ciioi 

t1 -r- ti £rc! o r^ll Ail TIsLr. 

S-S^ ^Is^l gsjg £ 30II EAIS R0M(64)(HI A1S3 0|g ^5K?I M^I 5>H, 

cpu(63)= oi E^n^m ^tssra oi# 

D§°5. B ^A|0J|7h EIAII ?HHIE1°1 =S# OISI- ^3*0. 

SA1, S ^AIOII^ 5jga EIAII 3HHI2F2I 0I0IAI #S g^M gS^EI. 

£ 9z £ 8(HI EAia QAIg ?HHIEh2| SISm SSSI-7I 9ltJ- ^S8F7| £|£H sMEOIEK 

oi^^sig ag^py^ojo asB a^a i^-Ai^i- shsai oioiai ss se§ ^^sisei^ 

3A1, SFS 4=iJ sy(ii)§ ?s^oii ass ^SS 0|0|A|# s^i ass SShSHl. 01 27l dJSS 
EIAII SIS^ CIIOIEIg «»S101, 01 QI0IE11 Q^MaiOl Sy(22)2£ S^EI- S30I). El^sfll 

01 Sy(22)S ^iJEl SIS CHOI El Wl im S1SM LliMSIIOIttEl (BTD S302). 

J^^TSiUJU^ 11 aoiEia J\m aiai^i a^ sy(23)m Aiguicn a^Ei2t 
^Aia oi!-, ^ Ala wbm sSi=Aia o\^m is^a (e?t S303). ya mgoi meise^, ^ai 

= B71 S304^ StSSHl. 01 (HI B!»HM tUgOl ME1AIAI SStCra. SAl^ 3711 S30l^ ^?|*HEK 

btii S3040HA1, a^ sy(i4)s as 4S sydn^s^Ei eiaii si-s choieii ^Aism, £i»a a 
SljMtI^U^KS^ 11 m ° ciioi a g a^sra, a^ 321 ^, a^a sis choieim sai ais as 

^y(l5)01l gg^E>. " 
SA1 AIS as Sy(15)g, Sy(23)g AlgSl-Ol 5^AKW Siti £!^a OIOIAI &S 2E71 §71 

ana sfsejAia oi^e eetrci S305). eta oioiai #s se^i sti seS sis°s 
Eia, a^ sy(i4)^e^Ei 4=<ya a-^a sis oioiEia sa> aisoi asan can S306), asa 

3A1 AIS^ S-^S Sl-S 01 01 El 2f tfJJI 2A1 AIS a ga Sa Sy(13b)0H ^iJ A|, 

SAl AIS a gS Sa ^y(13b)2, 3X1 AIS a ga AIS °y(12)0il AISS ma 

eiaii giEiom ?is# Aigsra a^a sis choiekhi ss^ei (btii So?), oi im, s^i SstfiS 
£i ^ol SAi- ais a &e ga=, saa sai ais a 5.^ ga;i °ma sis oioieis^ei a-ssi 
Til ipi ^ as§ Afojaci. n ei§. saa saf ais a gee ?>4 aia sis oioieI^ 

7|« Sy( 17)011 s^aEi. 

01011 e.^101, 3711 S3050IIA1, OIOIAI #S SE71 §71 2E2I S1S0I 01U21H a^ Sy(14) 

^aiei shS 01 01 El ^ 7|§ °y(IV)2g SSSQ. 

71^ °y(17)g AIS as ^y(15) SAl AIS a 5.^ g e ^o, °y(i3b)og« E1 ^aiei 

a^a sis aioiEii hsbi sy(i6)on ^^a ahs OHaoii Aist^Ei saoaj. oi mi, sa> ais 
s sssaga sy(i3b)°s^Ei ^iia a# sis qioiei^i ais^ qi. a^a sis cboiepi sti 

HES| 5lS°sL #Sa2t=AIM 71E|?|^ a^a SIS OI OI E1 Oil -7KIH, ¥7ia #EH3# ?f 

= a^a sis diioieh7i^ Aisaa. 

121^;°^. §71 HE2| 21-^01 OIOIAI &S 2ES ^eja S^OII^, #325 2? EIAII SIS 0101 
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"tin swan gma as- oil 01 ei 2j a*f Aigoi asaa. paii a-s- boieioi 3*1- s@ §a a 
*s2a sxi- aiss gr^a m# qioiekhi ^rgjach. 

ag£g ( s asoi *ga axii ?hoiiEh2j oioiai =*m gs&p. £ ite £ ewi EAia □ 
xii ?m\B}^ oioiai s^m ^s*i-7i hmeoiek 

Oia*f *:M£, gj^i (23)011 HJSH gJ^a I^^f SESAi XHM SEi a^ohE^ [ffl 

373, £^(18)^ 01ISEI ^y(l6)CHI ¥^a *IS h QH*il^¥E1 g»S DjlOlEi (EE 9Qil EAia 
CU-EI- AIS DH M Oil 71 ^a □ 01 Ei)M S^ffi (3711 S401), 01 QflOIEHM 2 Ah AIS a S£ 
°J4= °y(2la)0|| S2tlQ. Bl' SmS fhS- IH10IEi7h §71 SE2J »#©S ij-^EiaEhU 7hE|7|^ 
MEHH7I- gf*S MS E1IOIE101I ^7hEI3, MEH3E SE& £^EIH, 3Xf A1S S ^ §M 
^y(21a)0il g^acK 

q^£s, a*h ais a 3^ ^y(2ia)^ xh^ s^as^s^a 4a a gma a# cooia 

Oil MEH37h ¥7hEI°l^AIM 3Ah<5hIL 01011 2ISKM 2»B Ell 01 El 7h §71 SE^I I^£S #2E| 
arrAIHj Oj^M 33t!Ch (3711 S402). Els 2f^3 DII0|E17h §71 »#©S #saaQ 

9, E BbOil (WIAI^^S EAia UHI- 901 §71 SE21 £h^2M 7hE|7|7| 9\tt BEO TOI E 3011 E 
Ala RAM(65) §2| a§a S^Oil AIS-EIH, £Ai^ Etftl S403©^ StStj-Q. OIM HfoKM, Sf^a 
□IO|Ei7h §71 EE2J ffl^S S3 El XI SKtfira, SJ& SESI 7hEI7|7| £|*J- MEHU , 0*7|- E 3011 

EAia ram(65) §21 asa s^oii asaii, ^ai^ bth S405s.a«i«o. 

37II S403MAI, PXI1 SIE1DFS 7|^M OlSeHM ^H^feS Sy(18)£S¥Ei 4=aa gN§3 Sttf 01019 £¥ 

Ei aAh ais a »s sat a-a©KHi w?\m?\ zm, aAh ais a ^^(2ia)^ g»s 

a# lhoieim *sttt>. n o-e, sr*s s-g- aoias ^aa 2 Ah Aisih ttm aAh ais sis 

Sy(19)M g^Q. AL 2 Ah AIS °i§ ^y(19)S 2 Ah A1g# Ah^hOj th^ E1I0IE1M 

°i§uhn otii S404), n °j§ ^ihM Ai§t_ch. gj-^a n# aioiEi7h ^sei^^ai^j o\^m 7hBi7i 

^ MEHZl^ E 5c01l EAIEI01 Si^ffl, E 3011 EA|g RAM(65)2J S^tHI WSBQ. 

esi S405MAI, gr^ «ra sy(20)^ gr^a qioieib 4=6!^m, 01 qioieis gi^ ^amra uai 

1 5h# QflOlEiS ^^Q. P^MaiOl Sbd(22)^ PAH th4 h HOIEiOfl [Kh Mtm LI^MEflOI^CJ- ( 
S-fll S406). 

Lm^ f ci^gaioi sy(22)s btii s402ohai M^a sehhp SAh^Ji, noii bi^hai, p^sejoiei 

^ CjAll LilO|E17h§71 SE2J th^^ #SEI^^A|2J OI^M S-B^Eh (331 S407). EJI! □ 
All th^ DllO|E17h §71 EE9J thfe^^ #9EI2JCh3, ^A|= 3711 S408S StSEIH, ^^Xh7h gjq 

Ahg^hoi th^- ^^(shift)2i £&/m\m gjqmsi^Ai°j oi¥7h eeach th# s^hj ^ai/ 
^?i7h ej^Eiacra, £A1^ 33i S40i^ aaaoi, aiaioii 21a ^sa, diieei °y(i6)^ ais mm 
^^Ei£i gr^a sh^ L1IOIE1M s^tflih oioii mm, ^§5] s^eiai sstchs, 

^ai^ 3^i S406s^ atsaa. 

33! S4O7O0AI, P^SEIIOIl ClAil th^ DilO|Ei7h §71 SE2J th^S #Sa CIAI1 th^ Q|0|E1Eh 
H B3EI3, ^A1^ 371I S409^ StSEIH, i^Ah^h gj^ ^y(23)M Ahg^hOI ^ g^o| p^^aiOl 
A! AIM gjq*«^A|^ 01^7h 33a Eh. §S2J A|A|7h g]^E|A| ^Eh3, ^Ai^ 3711 S408 

^ atsaEh. oion emfoi, 3^ ssej g« g^7h s^EisiChs, a Ah ais a 3^ §s gj4= 

°^(21a)01l 2j^H ^Ma EI^MEHIOIl El All th^ Ol Ol E1 (HI CH^ 3^ SM7h ^01 AIH, EI^MaiOl 
LHg^ El All EIIOIEI^^EI 3^ gag HSBD (E^l S410). 01 ttg, E^l S40401IAI 45^a S 
EHH7h SAhEIH. .3 Ah AIS 3§ Hh (2J§^ 01l/OhL|^)7h Etl EI^MfllOiaEh. H EhM ^A1^ 
3711 S411S HtlttO. 

3-711 S4110HAI, ^Ah7h gj^ ^^(23)S Ahg^hOl th^ EI^MMOI A| AIM gJ^^h^^A|2J CH^OJAI, 
3^ EI^MaiOl A|A|7hgj^EI^Eh3, ^A1^ 3"71l 3tSoh2. EI^MaiOl LHg^ EIAI1 fh^ 

EUOIEIOil C&a 3^ SStHIAI »S£S BSHa. 

s ^AIOUOII ttfagj, Jil2^AI0«01l 2711 E|= Hh2h g^ti" slhl 2711 aLh. 

£ ^ h S~ *]• 2[ ^A| Oil Oil Tati^lAI Sr^DI 01E1 7hAI ^301 & ^22J g£| LHCHlAi 7h^hEh. 

(HIM MO), ^AIOIIMOII aOIAI, §71 EE2J th^OI 41^3 3^ 5hS §S7h £TgJE|H ^MEIOI 

a Ah AISOI M^EIH Ah^^S^ 3§EI^ 2^7h ^SEI^A|3, ^t«l 2h§0| 3^ SSHj ^ 
• S a Ah A122I AHg2h oigoil 3uh01 ^ P^MaiOl S^(22) S-OflAI ST3E|= S^7h »SH £ 
2iEh. ^Tgja 3S SM01I SA0U1, £TgjEI^ §S7h PiSMOl ^^(22) a gJ^ Sbi(23)M ItH 
AhEh^J CHth^l^^ ^ SiEh. 

gmt* ^Ainoi aoi/d, &s §M7h fireiEuz *«eib, pais as- oioieioh ch^ aAh aisoi p 

All ?-jE10h^ ?mW OlgohCH M^EI j2 °!§E|^ g°7h ^SEI^AI3, 01E1 HhSM § 32|2| ^ 2h§ 
01 381 * 2AEh. El All ?4EiOhlj 71 #011 3^ ^"gJ^h^ ^BIT * PAI1 7hIHIEh 

Oil C&as/STISAI PAI1 th4 h ^ a SI EM «FS All 4 an, PAI1 ^01 01 El Oil CH^t 3 Ah A1SM 
^^ShU 3§^ f ^ PAI1 ?h01IEHHI KhS3, PAI1 th4 h LI 01 El 2j ^^Hh ^ tS^I7h a 71 
aEh. 

Ah # ^ z| ^A| Oil Oil SiOiAi, §71 SEHJ lh^^ ^"Sa El All 5h£T EUOIEIOil CH^ 0|0|A| XB^h ^oh^ 
3^ §S7h *#E|H, E| All ?.]Ei0hU 7|#M Olg^hOl PAI1 th£- OIOIP01I CHti" aAh AiSOl 3§E| 

~ s^7h asaaxi», oiei^j- 7i^moi asEiai-a-^ §a xhei s-aou ^ei^ ^Em 

^(preamble)M ^ El Ail 7hIHIEh01IAI^ 01 EHt!" 71 ^MOI a^fl ^ SiEh. 

gai^Ai, fe^itf SI1 a SI2 AIOIOII EAia PAH 7HHIEhg^S AhgE|7l ^I^B §71 SE2] ih^og 
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#S£! PAH £h# 0I0IE1M *|» §S SEJ g«M SSStD. 

£ IIS B iTS2| ai 9 X1I2 ^AlWIOil EAIS PAH 2HHIEKHI 2|*H §71 SE2J #S£! PAI 

i m# ami ei § si^i *it> §a kiei sesioi eai§^ m^eoih, e 12^ pai 

1 th# OIOIEi7h 2SI! 101 E 1 1011 EA|£! g£ *|E| §X|2| £So- r 7| HMEOICh. 

2X1, fh# CPU(?3)2| TCI AI Oil SifflOl, 7^Ei(79)M gSH 2^=! M2HAI WIS El (58) 

E= I/O 5M(78)M #oli 31^! E 30il EA|£! PAH ?HNEHHIA| E^EIH, RAM(75)0il AjS^iQ ©fl 
S401). ROM (74)= 01E1 7hAI iSHSSS EI3SHI ESHgS £ 11 Oil EAIS 2r ^£ R±M 

1^2S MO\t[?\ 9m CPU(73)0il 2\M 4*3 P. E 1 S E 70ii EA|£! M*g °y(18), 2 Ah AIS 

ei§ sy(i9), tun sy(20). s a-s S4 sy(2i) s o\m^ e^aii^ y\^m ttct. 

R0M(74)£ CD-R0M2HTOI gE| 7h^*J AS" OHxfll 4 2JP. 

Q§£^ CPU(73)= R0M(74)^^E1 2 Ah AiSM 2go- r 71 °!§7I (2 Ah AIS 01 £S2EI2m till Ah 

gEi= (ais^dsu- «-g oi^= sj\\?\m asohoi, ram(?5)chi ass ems th# mi oi ei oil ^ 

7h§ 3 Ah AlSe 2 Mold, RAM(75)0il 21 g SjUS 73 SSIO (3711 S502). 

71 §«(76)S £2*Ah2| AI AI Oil [[j-Er, CPU(73)= Ql^iSEilOi Sy(72)S SlO^h 

01, WEISS PAIS S# 01 01 El, §^ ^ g Ah AIS glFOJ Pjff 5h#2| S2|2J 

E= □ ±«aOIBQ OH S505). 

11^125, §S flEJ Sxj = #g*t XIII §J *i|2 gAIOflOfl EAIS PAH 7h01IErM AhSohOI g7i EE 
2] th#££ #SS PAH £h# aiOl El ■ 2^H5 3101 7h^o-hQh. 

#71 flS& HhSh SOL B BT3H Kh^, *«2S PAIS £h# H0IE12J S3§ gfAIW * 2JH §7i^ 
A|2| £!£IEM HrSraSffll 4f£AIB 4 PAH 5HHIEPF HISSEK 

S ^SOI g^^l E9£^ ^AISW gSH21A|°h g AF^ 3 S^IOilAI HOiUAl Sffl H 71s 

MOra ^AKHITil ^> 2ife ^° &m S ^301 B ^SOil ^1 ^ Si^E^ ^71 gkm ^SOil 

1. omiAie m^mn oioiaim pah oioieis &mt= y\m sxioii siOiAi, 

&7\ PAH fh^ C1I0IE12J a Ah AIS it ^^K?l 3AI- AIS 49, S 

^71 PAH LilOIEiOil ^71 2AF AiSs ¥7huHl, £> h 7| PAH ^ H0IE1S A|§ DH 

x-IIOil AiS^h7| AIS" 4B 

# 71^ S-Al. 

2. XllltWI 2J01AI, ^71 PAH M£ QIOIEIOil ^71 2 Ah A1SM Ahgul-Oj #7| PAH 
Sh^j- LI0IE1M °i go 1-71 Sl§ 4Bi p stmh= ^i^ s-^i. 

^^ir 3. oioiaim m^mn oidiaim pah oioieis a&si-^ ^i^ s-xioii sichai, 

PAH ^lEIOHI (watermarking) 7|#^ OlS^hOl S-71 PAH th^ Ql 01 El Oil ^ 5h9 SMM ^7| PAI 

1 fh^ QIOI El Oil £J-So-h7| ^1^ PAH SEIDrS 49, S 

^■71 ^ S^f aj-o.£| a^j qit;^ fj-Ah Li | 0 | Ei m 7^g^^| oj^j. flS 

m ^tmfe 7i^ g-xi. 

4. navoi ^oiai, 

#7i pai^ zmnm a^, qxh qdoieim p^ m^e, #7i pah 

UIOIEKHI SFtj- #71 SSM #71 SITS! S^M S ^OiE §hU^J S^Oil ^S^hDI, #71 ^ 

^ SS7h #71 D42J ^-£1 S^MM Mimi-01, #71 S-^ §£71- #Ej*j #71 PAH th# 01 

oi ei if sgsm^ ?\m sxi. 

5. flOSHHI SiOiAl, 

#71 PAIS %EWm #71 PAH 5r# 01 01 El M P^°| M^rH, #71 PAH th# 

□I 01 El Oil a^, ^ Sfif AHHSIM^ MimOl, P^^J #71 Q4°1 S^S^ ^ S^Qil 

CHg^r^ ^ AlinSjE^ g^M^ #71 §S2J #71 CH^fe Alin^MM ^ 

Qf^2J P^^J S^Oil a-SUrll, #71 9-^ SSBJ #71 CH^5|~ A1l3°iE 2|Z| 0 | #71 Qh4=°1 

S^ii etf&mi, #71 S-S §M7r £T£iS P AH th# 0101 El M 45#Ur^ 71 s ^x| . 

6. J$9tm %LQ\M, #71 PAH ?-IPDm 7|^M Ahg^hOI #71 PAH tr# OlOIPOil ^SS! 

#7i sMi ^06i7i ?i^ ^ §s ^em P ssmfe 7m #xl. 

7. OlOIAIM SS^rH, #71 OIDIAIM P AH th# HOIHS 9£ho*r= 7|« g-^Ofl aCHAI, 

PAH ?-JEiOhU 7I^M ArS^M #71 PAI1 £r# 01 01 El Oil £^ ^ Sfif #71 PAH 5r# OIOIP 
Oil tffiSSPI PAH ?-JE10hU 

#7| ^ §M7h #7| PAH th# MOIP°J S Ah A1S§ ^S^ r 7| ?ISJ 3 Ah AIS 49, S 
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WQDI^^MJISftrai^l □ &4 01 01 El (Ml £fSS 471 gag *g*K7| 5JS gfi 
9. _||7g0il SiOfAl, #71 £SS 491 ClAli C|0|E1g ST*«K7| SH^ 2T^ 

471 2A1 AI3 4=&s oe*E| mo| E1 o| 2W A1gg asem. 

4^1 gs-^es^i^a^aoiEioa 47i sai- aism ¥7fsm, 471 gais 2= smg oioieim 



471 01 01 El Oil 471 S« A1g# AlgslOI 471 2T*g OOIEJB 2J§517I ?|*e °!S 4 

47j SMS^OIHfi 'Sm MMtm 47I Sf3 SM7I- £TSS! 47| El All $\& QIOIEIg 4S4*h= 2m 

#g jp as si ^mi^^mjimtm 471 a* suas pah si4 aoiEioii sag 471 &s §mm 

I □ 71 s g*|, 

11. Jil7*MHI SiWAI, 471 El All Sh4 0I0IE1M 2TSotf| 91 £J 2» 491 Ei £tmEI, 

471 EIAI1 SIEIDHJ 4=9£ 471 EIAI1 SIE10HJ 7|## AlgSKfl 471 EIAI1 ^4 QOQIBKHI 3*t 4 
71 £h£ §Mg 471 EIAI1 114 QIOIEIOfl 4SS1H. 

471 2Af A1S 49? 47| SM3I- 47 1 2f*S aO|E)°J A1SS 4S4S1= 71^ 

12. ai14.HH SKHA1, 471 §M7|- 471 ST^S QIO|E10)| ¥7 IS 3 Ah A13M 
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